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ABSTRACT 

Background: Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), first identified in Wuhan, China, has 
resulted within the coronavirus disease 19 (COVID-19) pandemic that has spread to 210 countries worldwide. At the 
time of scripting this review, 76,726 people had been infected with and 411 died from SARS-CoV-2 in Kingdom of 
Saudi Arabia. COVID-19 has deeply impacted the lives of millions globally, either directly or as a results of the 
preventive measures instituted to regulate the spread of the disease. Research groups worldwide are working hard to 
develop sensitive and specific diagnostic tools and effective vaccines. This review aimed to supply relevant COVID- 
19 research data obtained from a literature review. Conclusion: We believe that our study makes significant 
contributions to the literature because it provides a condensed, authoritative presentation of the numerous clinical 
presentations, diagnoses, treatments, and patient management strategies for COVID-19. It also as reports 
on this COVID-19 situation in Kingdom of Saudi Arabia. 
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INTRODUCTION 

In December 2019 in Wuhan, China, some 
patients complained of fever and dry cough, and their 
laboratory test results indicated either normal or 
decreased leukocyte counts. These patients were initially 
diagnosed with “fever of unknown origin with 
pneumonia”, and their numbers continued to extend '". 
The causative organism of this infected pneumonia was 
identified as severe acute respiratory syndrome 
coronavirus 2 (SARS- CoV- 2). The World Health 
Organization named the disease associated with SARS- 
CoV-2 infections as coronavirus disease 2019 (COVID- 
19). Coronaviruses (CoVs) are an oversized family of 
RNA viruses that cause illnesses ranging from a common 
cold to severe diseases such as Middle East Respiratory 
Syndrome (MERS) and Severe Acute Respiratory 
Syndrome (SARS) ”!, SARS-CoV- 2 is extremely 
infectious, and this virus has spread rapidly to other 
countries. As of May 5, 2020, the globally confirmed 
cases with COVID-19 were 3,600,106 and 251,898 
COVID-19-related deaths. The World Health 
Organization declared the COVID-19 epidemic as a 
pandemic on March 12, 2020 "!. Currently, COVID-19 
has spread across 210 countries worldwide. As of May 
26", 2020, 76, 726 individuals in Saudi Arabia had been 
infected with SARS-CoV-2 and 411 individuals had 
died. Till now no specific therapeutic agents or vaccines 
for COVID-19 are available. Clinical trials evaluating 
the efficacy of remdesivir and favipiravir on COVID-19 
are currently underway !“!. The number of children who 
reported having COVID- 19 has gradually become 
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clearer. Moreover, the management of neonates born to 
mothers with COVID- 19 has become a further concern; 
there are few neonates born to mothers with COVID 19 
who had positive SARS COV-2 PCR on screening. Due 
to their developing immune system, children and infants 
are susceptible to upper respiratory tract infection; 
however, the reasons for fewer reported cases of 
COVID-19 among the pediatric population remain 
unclear. Overall, pediatric patients have been reported to 
have a good prognosis generally, with an average 
hospital stay of 12.9 days §!. To help facilitate the most 
effective management for patients with COVID-19, we 
sought to proceed with a narrative review of all original 
research related to COVID 19, making it available to 
everyone. Speed has been important, and to stay pace 
with the rapid production of new evidence, we have 
proceeded with informal, rapid, evidence synthesis. 

Our review provides a condensed, authoritative 
presentation of the varied clinical presentations, 
diagnoses, and management strategies for patients with 
COVID-19. It also describes the current situation 
regarding COVID-19 in Saudi Arabia. 


Etiology and pathogeneses of COVID- 19 

SARS- CoV- 2, a single- stranded RNA virus, is 
a member of the genus Beta coronavirus and belongs to 
the subgenus Sarbecovirus. SARS- CoV- 2 particles 
contain spikes and envelopes, and the virions are round, 
oval, or pleomorphic with breadths of around 60—140 
nm. The structural proteins are encoded with four 
structural genes, namely, spike (S), envelope (E), 
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membrane (M), and nucleocapsid (N) genes. 
Transcribed non-structural proteins include ORF1ab, 
ORF3a, ORF6, ORF7a, ORF10, and ORFS8. This novel 
coronavirus (CoV) is extremely kind of like to a CoV 
identified in bats and has been found to own significant 
similarity with the SARS virus "!. 

SARS-CoV- 2 has been shown to have weak 
resistance at a temperature of 56 °C for half hour, and 
75% ethanol solution, chlorine-containing disinfectant, 
and peracetic acid are reported to inactivate SARS- 
CoV- 2. SARS-CoV-2 has been shown to stay viable 
and infectious in aerosols for three hours and on surfaces 
for up to three days. It is more stable on plastic and 
stainless steel surfaces than on copper and cardboard 
surfaces, and after application onto these surfaces, the 
virus was viable and detectable at 72 h, 48 h, 4 h, and 24 
h, respectively "!. 

Studies have reported that SARS-CoV-2 enters 
epithelial cells through the spike (S) protein and interacts 
with the human angiotensin-converting enzyme 2 
(ACE2) receptor, which is highly expressed on alveolar 
type 2 progenitor cells, together with esophageal upper 
epithelial cells and enterocytes of the ileum and colon, 
leading to human infection. Immaturity of ACE2 
receptors in children may explain the low prevalence of 
COVID-19 in this age group. One study reported that 
ORFlab, ORF10, and ORF3a are coordinated in 
attacking the heme of the 1-beta chain of hemoglobin to 
dissociate iron to create porphyrin, whereas ORF8 and 
surface glycoprotein were found to function together 
with porphyrin to create a complex. This mechanism 
inhibits the regular metabolic pathway of heme leading 
to the clinical presentation of COVID-19. 

This attack results in decrease hemoglobin 
available to move oxygen and carbon dioxide. The 
impaired gaseous exchange within the lungs eventually 
end up in highly intense inflammation. This may explain 
the radiological changes observed on lung radiographic 
images. Patients with diabetes and elderly have higher 
glycated hemoglobin, and glycated hemoglobin levels 
have shown to be decreased due to this attack, with 
unstable blood glucose levels among infected patients 
reported |), 

SARS-CoV-2 transmission 

The current data shows that the major transmission 
routes for SARS-CoV-2 are via droplet, direct contact, 
and aerosol transmissions. Infection can also occur when 
hands touch a contaminated surface then comes into 
contact with the eyes, nose, or mouth. Droplets typically 
do not travel more than six feet (approximately two 
meters) and do not linger in the air. Evidence of 
transmission by asymptomatic individuals has been 
reported. A fecal- oral transmission route cannot be 
dismissed, as the SARS- CoV- 2 has been reported in 
the fecal samples of patients in the United States and in 


China ”!, However, a study from Germany did not 
identify any live, virus in stools despite detectable viral 
RNA, suggesting that the detectable viral RNA may be 
due to viral debris rather than active virus '°!, Further 
studies are required to confirm this finding. Several cases 
of neonates with COVID-19 have been reported; 
however, there has been no robust evidence on vertical 
transmission or transmission in breast milk of SARS- 
CoV-2. In a study of six neonates’ babies and their 
infected mothers, tested samples from amniotic fluid, 
cord blood, were negative for SARS- CoV- 2!!". The 
role of children in passing the disease to others is 
unknown, but it seems likely they do not play a 
significant role in transmission. Moreover, studies of 
family clusters have revealed children were unlikely to 
be the index case lH”, 
COVID-19 case definition 
A person in contact with COVID-19 
Being in contact with someone with COVID-19 is 
defined as an asymptomatic child or adult who has been 
in close contact with a person with COVID-19, within 14 
days of development of his/her symptoms. Being ‘in 
contact’ is defined as: 
a) Staying in the same closed environment as a person 
with COVID-19. 
b) Traveling near someone with COVID-19 in any form 
of transportation 
c) healthcare-associated exposure, including staying in 
the same close environment as a confirmed patient 
with COVID-19, or having visited a patient with 
confirmed COVID-19. 


A suspected patient with COVID-19 in Saudi Arabia 

A suspected patient with COVID-19 is defined as a 

patient presenting with acute respiratory symptoms 

(fever, cough, or shortness of breath) and having had a 

minimum one of the following epidemiological criteria 

in the 14 days before symptom onset: 

a) a history of recent travel abroad 

b) a history of having visited or resided in one of the 
identified high-risk areas in Saudi Arabia 

c) a history of having had close physical contact prior to 
symptom onset with a confirmed patient with 
COVID-19 

d) history of having had close contact with someone 
working at or attending a healthcare facility where 
patients with confirmed COVID-19 have been 
admitted 

NB: Some patients may present with gastrointestinal 

symptoms prior to the development of fever and 

respiratory symptoms. H 


OR a patient with unexplained severe acute respiratory 
illness (pneumonia or ARDS) requiring intensive care 
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unit (ICU) admission and fulfilling the following 
conditions: 
a) Laboratory test results for influenza, respiratory 
syncytial virus (RSV), and MERS are shown to be 
negative 
b) No clinically observed improvement. 
A patient confirmed to have COVID-19 
A patient confirmed to have COVID-19 is defined as a 
suspected patient who then tests positive for COVID-19, 
in accordance with testing standards and irrespective of 
clinical signs or symptoms |"?! 
Clinical presentation of COVID-19 

The exact incubation period for SARS-CoV-2 
infection has not yet been determined; however, it has 
been estimated to be approximately 2—14 days, with a 
mean of 5.2 days. The incubation period may reach 27 
days, and the symptoms of COVID-19 have been 
reported to correlate with patient age '"4!. Huang et al.’s 
study of 41 patients showed that the patients presented 
with the following clinical symptoms: fever (98%), 
cough (76%), and myalgia (44%). Other symptoms 
included sputum production (28%), headache (8%), 
hemoptysis (5%), and diarrhea (3%), whereas dyspnea 
was reported to have developed in 55% of patients.”! In 
Wang et al.’s study of 138 patients, the most commonly 
reported symptoms were fever (98.6%), fatigue (69.6%), 
and dry cough (59.4%) "'*!. Chen et al.’s study of 99 


patients reported fever (83%), cough (82%), shortness of 
breath (31%), followed by other symptoms such as 
myalgia (11%), confusion (9%), headache (8%), sore 
throat (5%), rhinorrhea (4%), chest pain (2%), diarrhea 
(2%), and vomiting (1%) "1, 

Xu et al. reported on 62 patients with SARS-CoV- 
2 infections in Zhejiang province, China, and identified 
the following symptoms: cough (81%), fever (77%), 
myalgia (52%), and headache (34%) ""7!. Guan et al. 
reported their findings concerning 1099 patients with 
COVID-19-related pneumonia in Wuhan, China. The 
most common clinical features at the onset of illness 
were: fever (88%), fatigue (38%), dry cough (67%), 
myalgia (14.9%), and dyspnea (18.7%). Pneumonia was 
reported to be the most common clinical diagnosis. They 
reported that, for this patient group, breathing difficulties 
developed after a median five days of illness, and ARDS 
developed in 3.4% of the reported patients. Headache, 
sore throat, rhinorrhea, and gastrointestinal symptoms 
were reported to have occurred in 2.3-5% of their study 
patients ''®!, In summary, the signs and symptoms vary; 
however, over the course of the disease, most patients 
with COVID-19 are likely to present the following: fever 
(83-99%), cough (59-82%), fatigue (44-70%), anorexia 
(40-84%), shortness of breath (31-40%), sputum 
production (28-33%), and myalgia (11-35). 


Table 1: Clinical features of COVID-19 (2, 14,18,19,20, 21) 






























































C. Huang Li Q Guan Guan WJ Wenjun Du Qiu Hetal |Shekerdemia LS 
et al etal et al et al., 36 patients let al 
41 patients[2] |171 1099 14 patients [20] 48 patients 
Patients[14] [patients[18] [19] (PICU) [21] 
Median age 8.2 6.7y <15 6.2 13 
Cough 48.5 67.8% 21.5 17 13% Respiratory 
Pharyngeal 17 46.2 - 7.1 4 - 
erythema 
Fever 36 41.5 88 35.7 36 - 
Diarrhea 8 15 2.3-5 15 6 2% Gastrointestinal 
Headache 24 0% 2.3-5 7.1 8 4% Neurology 
Myalgia - 7.6 - 7.1 - - 
Rhinorrhea - 7.6 2.3-5 7.1 - - 
Vomiting 8 6.4 2.3-5 0 6 = 
Nasal 9 5.3 2.3-5 - - - 
congestion 
Tachypnea 8 28.7 15.8 0 3 4% Circulatory 
others Sore throat 6 | Tachycardia | - - Medical complex, 
Hemoptysis | 42.1 Clinical Immunosuppression 
5% Features and Malignancy 
Sputum Sat <92:2.3 were mild were the commonest 
28% underline causes 
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In contrast to adults, pediatric COVID-19 typically 
causes mild symptoms, mainly involving the upper 
respiratory tract °7!, In China, only 1-5% of children <10 
years have been reported to have COVID-19 “!. Children, 
and infants in particular, are less frequently exposed to 
SARS-CoV-2 231, 

Moreover, symptoms have been reported to resolve in 
less than two weeks. According to the China-World Health 
Organization, children with COVID-19 represent <2.4% of 
the total patient population with COVID-19. In contrast to 
RSV and influenza, children with COVID-19 are at greater 
risk of hospital admission, and immature childhood 
immunity is considered to be a contributing factor. In a 
study involving 36 pediatric patients with COVID-19 (age, 
<16 years), confirmed as polymerase chain reaction- 
positive, 28% of the patients were asymptomatic, despite 
contact with an infected person or exposure to an epidemic 
area; none of the patients required ventilation and there 
were no deaths 7°! , 

The most common symptoms were similar to those of 
adult patients with COVID-19, namely, cough and/or 
fever, and bronchopneumonia was the most common 
clinical diagnosis in 53% of patients reported ”°!. In a large 
retrospective study by Dong et al 7! involving 2,143 
pediatric patients, 34.1% were confirmed as COVID-19- 
positive, with a median age of 7 years, and with no sex 
differences. In total, 90% of the patients in that study were 
asymptomatic (Table 2). 

The clinical pattern in children has not been fully 
elucidated, although COVID-19 appears to be more benign 
in children °>”, In adults, age is the strongest risk factor 
for COVID-19-related severe illness, complications, and 


death. In the absence of any underlying medical 
conditions, a case fatality rate of 0.9% has been reported; 
however, this rate is considerably higher for patients with 
comorbidities, such as cardiovascular disease, diabetes 
mellitus, chronic respiratory disease, hypertension, and 
cancer #41, 

In pediatric patients, this factor remains an area of 
ongoing research. Infants and children with underlying 
medical conditions and special healthcare requirements are 
considered to be at higher risk for severe illness; however, 
more data is required to confirm this °”!. Few reported 
pediatric patients have developed hypoxia or have required 
ventilator support P^ , 

A newborn infection has been reported, and minor 
symptoms such as tachypnea and skin rash were found to 
have resolved spontaneously °S! . When compared to 
children with SARS, patients with COVID-19 
demonstrated much milder disease in terms of the 
prevalence of fever, cough, and pneumonia in terms of the 
number of severe cases. Moreover, they had fewer upper 
respiratory symptoms (e.g., cough and pharyngeal 
congestion) but a greater prevalence of pneumonia when 
compared to those with H1N1 influenza. 

Patients with COVID-19 present with flu-like 
symptoms including fever and cough, typically starting 
with fever, then followed with a cough that is less likely to 
proceed to pneumonia in children compared to that in 
elderly patients. Within a week, shortness of breath may 
occur and approximately 20% of these patients may 
require admission. Rarely, they present with a runny nose 
and sneezing °”! , 


Table 2. Classification of Disease Severity in Children [22] 





Asymptomatic 
4% 


Mild (51% 


Moderate (39%) 


Severe (5%) 


Critical (0.6%) 





Criteria 








No clinical 
signs or 
symptoms with 
normal chest 
imaging 





Symptoms of 
acute upper 
respiratory tract 
infection and/or 
mild lower 
respiratory tract 





Clinical and/or 
radiological signs 
of pneumonia 
present 


Respiratory rate: 


infection; may increased 

also include 

fatigue, Signs of 
myalgia, and increased work 
gastrointestinal | of breathing. 
symptoms. 

Mild or no O- saturation 
increase work | >92% on room air 
of breathing or low flow 

No O2 oxygen 
requirement 





Moderate to severe 
work of breathing 
or significant 
hypoxia: 
warranting ICU 


Admission for non- 
invasive ventilation 





Pediatric acute 
respiratory 

Distress Syndrome 
(pARDS) necessitating 
invasive mechanical 
ventilation 

May also be 
characterized by: 
Shock/requirement of 
vasopressors to maintain 
blood pressure 
Multi-organ failure 
Evidence of myocardial 
injury or heart failure 
Acute kidney injury - 
Coagulation dysfunction 
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Investigations 
Laboratory tests 

White blood cell counts have been reported to 
vary, and lymphopenia is the most common abnormal 
laboratory finding identified among in-patients. 
Leukopenia, leukocytosis, and mild thrombocytopenia 
are commonly seen; however, thrombocytopenia has 
been reported to be a poor prognostic sign |'*°!, Serum 
procalcitonin levels are often normal at the time of 
admission; however, these levels have been reported to 
increase in patients who require admission to the 
intensive care unit. High C-reactive protein, lactate 
dehydrogenase, alanine aminotransferase, aspartate 
aminotransferase, and ferritin levels might be associated 
with severe infection, along with high muscle enzyme 
and myoglobin levels, and troponin and D-dimer levels 
have been reported to have increased in some critically 
ill patients | 20271 , 

In one study, hypokalemia was reported to be the 
most common laboratory finding, with 93% of severe 
and critically ill patients found to have hypokalemia, and 
31% of the patients with severe hypokalemia also had 
diarrhea '*!. In children with a severe and critical illness, 
laboratory blood test results may show elevated levels of 
inflammatory factors such as interleukin (IL)-6, IL-4, IL- 
10, and tumor necrosis factor (TNF)-a °®. Patients who 
meet the criteria for suspected cases should undergo 
testing for SARS-CoV-2 and other respiratory 
pathogens. Respiratory specimen collection from the 
upper and lower respiratory tracts, in particular, should 
be performed using strict airborne infection control 
precautions. Preferably, samples should be obtained as 
early as symptom onset, as higher viral concentrations 
have been reported in the early disease stage °*!. Viral 
culture is not recommended. Rapid molecular testing is 
currently being offered, and results can be obtained 
within <15 min, although the sensitivity of these tests 
remains to be accurately determined. However, 
sensitivity is likely to be <90%, depending on the assay 
used, the sample procurement methods, and the stage of 
illness. The Saudi Ministry of Health guideline 
recommends that nasopharyngeal swabs, involving a 
simple bedside procedure, should be undertaken with 
maximum precaution. Lower respiratory specimens (e.g. 
Broncho alveolar lavage) may offer superior yields, but 
obtaining the specimens is invasive and limited to 
selected patients. In one study involving 208 patients, 
IgM and IgA were detected within five days of 
symptoms appearing, whereas IgG was detected 14 days 
after the symptoms appeared, with a positive rate of 
85.4%, 92.7%, and 77.9%, respectively. However, 


COVID-19 can remain subclinical and the test results 
might be negative in the early or asymptomatic cases. 
Spirometry should be avoided due to the risk of 
transmission of the disease B®, 
Radiology examinations 

Plain chest radiograph in the early stages of the 
disease is not recommended since the findings for 
patients with COVID-19 have typically been normal. 
However, if the disease has progressed with evidence of 
tachypnea or hypoxia, a plain chest radiograph might 
show evidence of bilateral air space consolidation, ? 3", 
in which case a computed tomography (CT) scan should 
be requested urgently. The most prominent radiographic 
finding in the CT scan is bilateral ground-glass opacity, 
especially in the periphery and lower lobes. Localized 
infiltration, bilateral patchy infiltration, and interstitial 
lung infiltration have also been reported PH 
Consolidation with surrounding halo signs is a more 
common finding among pediatric patients and has been 
suggested to be a typical sign in these patients P! 3%, 
Bronchoscopy 
A collection of upper respiratory samples via 
nasopharyngeal and or pharyngeal swabs is the primary 
and preferred method for diagnosis. Bronchoscopy is 
largely contraindicated in patients with suspected and 
confirmed SARS-CoV-2 infections. The only role for 
bronchoscopy would be when less invasive testing to 
confirm COVID-19 is inconclusive, or when an 
alternative diagnosis that would affect clinical 
management is being suspected, or during an urgent life- 
saving intervention (see below) P3, 
Treatment options 

Supportive therapy is the main treatment strategy 
for patients with COVID-19. Treatment should be traced 
to assess disease progression and outcome, and the main 
treatment goal is to prevent the spread of infection. The 
therapeutic principles of treatment include general 
support, monitoring of lungs, liver, kidney, and 
myocardial functions, active control of a high fever, 
oxygen support, and potassium supplements if necessary 
[34-36] 
Criteria and recommendations concerning the 
isolation of patients with COVID-19 
-Any person diagnosed with COVID-19 infection 
-Anyone who has symptoms of fever and respiratory 
illness, and has a history of close contact with a person 
who has either been diagnosed with COVID-19 or has a 
history of travel to a COVID-19-affected region within 
the last 14 days 
-Any healthcare worker with symptoms of fever and 
respiratory illness who has been involved directly in 
treating patients with COVID-19, or who has had close 
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contact with persons involved in treating patients with 
COVID- 19 during the last 14 days 

-Asymptomatic patients with COVID-19 should be 
quarantined in their homes, and remain under strict 
surveillance as legally required 


-A suspected patient should be isolated in well- 
ventilated, preferably separate rooms (Figure 1). 
-Symptomatic patients who are COVID-19-positive 
should be hospitalized in an isolated room and should be 
monitored by the medical team!**), 


Algorithm for management of patients with suspected COVID-19 


Fulfills screening criteria for COVID-19* 


} Isolate and initiate 
Clinical Assessment infection control 4 = 
v 
N 
Sa + Admit —> Es 
v v 
Follow MOH policy to Consider sending testing for all 
PS F 5 SRC 3 3 n NP swab for SARS- 
determine if testing -» respiratory viral infections, including * ENA vale 
indicated avian influenza or MERS if patient 
| meets case definition | 
Discharge with observation - Consider chest X-ray, CBC and differential Hes 
BOE wick z - Additional blood and imaging testing as clinically indicated 
MOH nokken if - Consult Infectious Se ) team if patient admitted to 
SARSCoV-2 testing critical care with respiratory disease of unknown cause or if ID 
positive team input judged necessary by primary clinical team 
| 
+ 
N < — ARS-CoV-2 testing confirmed positive 
o 
| 
Continue infection 
7. control practices as per 
{ Yes > MOH High Risk Alert 
| Guidance 


Management of 
patient as per 
standard practice 


Consult ID team if input not previously requested 
- Make the Critical Care Response Team (CCRT) aware of patient and notify CCRT of any clinical deterioration 


that may necessitate ICU care 

- Initiate supportive management as per standard of care 

- Perform additional investigations as clinically indicated 

- Additional management as needed 

- For patients requiring critical care support, critical care, respiratory team and ID consult services should be 
engaged with consideration for input from Rheumatology, Immunology, and Haematology and Oncology teams as 


required 


Figure 1: Algorithm for management of patients with suspected COVID19 


COVID19; Coronavirus disease, MOH; Ministry Of Health, MERS; Middle East Respiratory Syndrome, NP; 
Nasopharyngeal, SARS-CoV-2; Severe Acute Respiratory Syndrome Coronavirus 28% 
Management options Anti-viral agents 
As of May 26, 2020, there was no proven efficacy A large number of antiviral agents are currently 
of any drug for human use regarding to COVID-19. The being investigated, and clinical trials are underway. 
following treatment options are recommended -Chloroquine or hydroxychloroquine prompts direct 
according to disease severity °*4), antiviral activity to inhibit specific steps in the viral 
replication pathway. Impaired viral receptor 
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glycosylation immune modification reduces cytokine 
production, especially IL-1 and IL-6. The Infectious 
Diseases Society of America Guidelines on the 
Treatment of Patients with COVID-19 recommend 
chloroquine or hydroxychloroquine alone or in 
combination with azithromycin for in-patients as a 
clinical trial 877), 

-Remdesivir has demonstrated activity against RNA 
viruses, including SARS-CoV-2, but it cannot be used 
in combination with other experimental antiviral agents. 
It has been reported to be widely used in Wuhan and the 
United States “), 

-Lopinavir/ritonavir (LPV/RTV) has been widely 
used in China and elsewhere and has shown in vitro 
activity against SARS-CoV-2. One randomized control 
trial involving hospitalized patients with COVID-19 
who also received other medications reported that the 
administration of LPV/RTV yielded no benefit. 
However, LPV/RTV had been administered relatively 
late in the disease course ™!. 

Oseltamivir has been frequently prescribed 
regarding influenza, which is clinically similar to 
COVID-19; however, no known effectiveness against 
SARS-CoV-2 has been reported”), 


Immunomodulators: Many agents are under 
consideration in clinical trials. Following previous 
SARS and MERS outbreaks, a monoclonal antibody 
against IL- 6, namely, Tocilizumab, has been recently 
identified as an alternative treatment for patients with 
COVID- 19 at risk of a cytokine storm °! „Liu et al. 
reported three patients with severe COVID-19 who 
received high-dose intravenous immunoglobulin, with 
a satisfactory outcome 1, 

Steroid therapy: The administration of steroids to 
patients with COVID-19 remains contentious. Wang et 
al. reported that in 26 patients, they found an early, low- 
dose, short-term application of corticosteroid was 
associated with a more rapid improvement in clinical 
symptoms and absorption of lung focus "7!, Currently, 
steroid therapy is not recommended as per the 
Infectious Diseases Saudi rabia Ministry of Health 
guidelines 6#. 

Convalescent plasma: Clinical trials are underway 
concerning the administration of convalescent plasma 
or serum-containing neutralizing antibodies against 
SARS-CoV-2. Information is limited and few patients 
have been studied “|, 

Treatment recommendations according to disease 
severity 

Mild: Patients with mild clinical presentation might not 
require hospitalization, and many patients can be 


managed at home. The decision for hospital admission 
is on a case-by-case basis and should be determined 
according to the presence of risk factors, the home 
environment, patient transportation, the ability to self- 
isolate, and disease progression. Recommended 
hydroxychloroquine dosages are: Pediatric dosing: 6.5 
mg/kg/dose (max 400 mg/dose) per mouth twice daily 
(PO BID) for I day, followed by 3.25 mg/kg/dose (max 
200 mg/dose) PO BID for 5-7 days. 


Moderate: After consultation with infectious disease 
specialists, patients presenting with moderate COVID- 
19 symptoms and with no evidence of hypoxia or 
pneumonia should be started on hydroxychloroquine 
and azithromycin. 

Consider adding the following antiviral agents: 
remdesivir/lopinavir/ritonavir 
Remdesivir dosing: 

e <40 kg: 5 mg/kg loading dose; then 2.5 mg/kg IV 
every (q) 24 h for 10-14 days 

e >40 kg: 200 mg IV q 24h for 1 day then 100 mg IV 
q 24 h for days 2—20 

Lopinavir/ritonavir dosing: 

e 7-15 kg: 12 mg/kg BID for 10 days, 

e 15-40 kg: 10 mg/kg BID for 10 days, 

e >40 kg: 400 mg/100 mg BID for 10 days 

Consider antibiotic therapy if there is a concern for 

secondary bacterial pneumonia. 

Severe: 

Patients presenting with severe COVID-19 disease 
require hospitalization for management. Currently, no 
specific therapy has been approved by the United States 
Food and Drug Administration. Patient management 
involves supportive therapy for bronchopneumonia. 
Criteria for severe infection include at least one of the 
following symptoms: respiratory rate >40 breaths/min 
(in children <5 years old), O2- saturation <93%, arterial 
oxygen partial pressure /fractional inspired oxygen ratio 
<300, and lung infiltrates (>50% of the lung field within 
24-48 h). Admission to the intensive care unit is 
indicated in such cases. After consultation with 
infectious disease specialists, it is recommended to start 
hydroxychloroquine, to consider azithromycin, and to 
administer a combination therapy of 
hydroxychloroquine with lopinavir/ritonavir. Antibiotic 
and antifungal therapies should also be considered. 
Critical: 

If a patient presents with one or more of the 
following symptoms, namely, ARDS, sepsis, altered 
consciousness, or multi-organ failure, it is 
recommended to treat the symptoms similarly to the 
treatment plan for severe patients. Administration of 
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tocilizumab for cytokine release syndrome should be 
considered. 

Criteria for patients at high risk of building up a 
cytokine storm 

If a patient presents with one or more of the 
following serum IL-6 >3 times the upper limit of 
normal, ferritin >300 ug/L with doubling within 24 h, 
ferritin >600 ug/L at presentation and lactate 
dehydrogenase >250, or elevated D-dimer (>1 mg/L) 
levels, such patients are at high risk of building up a 
cytokine storm. 

e Tocilizumab pediatric dosing (<18 years): 

e <30 kg: 12 mg/kg rehashed inside 12 h for a limit 
of 2 dosages 

e >30 kg: 8 mg/kg (max: 800 mg/dose rehashed 
inside 12 h for a limit of 2 dosages) 341, 

Prevention 

Currently, no vaccine is available, and many 
vaccine trials underway are in the development stage. 
Extensive measures to reduce person-to-person 
transmission of COVID-19 are required to control the 
current outbreak "l, 

The current situation in Saudi Arabia 

COVID-19 has been transmitted across 210 
countries, with the highest number of cases approaching 
1 million individuals being found in the United States. 
In Saudi Arabia, >76726 people have been reported to 
be COVID-19-positive, with Saudi Arabia listed in the 
15" position among the countries affected by COVID- 
19. 

The first reported case of COVID-19 in Saudi 
Arabia was on March 2, 2020, involving a Saudi 
national returning from Iran via Bahrain. In total, 48450 
patients have recovered (63.1% of total cases), reported 


active cases 27865 and the total number of COVID-19- 
related deaths is 411, with a case fatality of 0.5 % 
(Figure 2 and 3). 

Of these fatalities, 3% were reported in children 
<14 years old, which is higher than the number of 
deaths in children reported elsewhere (range, 0.8— 
2.2%). The first reported death of a child in Saudi 
Arabia due to COVID-19-related complications was on 
April 25, 2020. Efforts to control the spread of COVID- 
19 in Saudi Arabia have involved increasing the number 
of people tested exceeding 738,743 test, treating all 
patients with COVID-19 free of charge regardless of 
their visa or igama (residence permit) status. 

The distribution of educational materials, the 
closure of Mecca and Madinah (Saudi Arabia’s two 
main holy cities) and overcrowding areas were 
important factors for increasing COVID-19 in certain 
areas, for such reason Ministry of Health (MOH) in 
Saudi Arabia recommended many healthy decisions to 
minimize the risk of COVID-9 distribution such as 
avoiding overcrowding during prayers, restrictions on 
mobility and transportation and. On April 6, Saudi 
Arabia announced 24 h curfews implemented in the 
cities of Riyadh, Dammam, Tabuk, Dhahran, and Hofuf 
and in the governorates of Jeddah, Ta'if, Khobar and 
Qatif, with movement restricted to essential travel only 
between 6 am and 3 pm. The curfews were modified 
during Ramadan, which is the fasting month, to run 
from 9 am to 5 pm and by end of Ramadan and during 
‘Eid Al-Fiter Al-Mubarak to 24 hours. Implementation 
of these combined extensive measures was intended to 
reduce the spread of SARS-CoV-2 among people 
residing in Saudi Arabia "*!. 
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Figure 2: shows the total confirmed cases of COVID 19 in Saudi Arabia (red line), total active cases (yellow line), 
total recovered cases (green line), and total deaths (black line) on 26\5\2020 
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Figure 3: shows the proportion of affected adults (85%), children (11%), and elderly (4%) from total cases, 55% of 
affected cases are Non-Saudis, and 75% of total cases are males. (ar.tubseer.com). 
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COVID-19 is a pandemic that appears to have 
relatively spared children. It is possible that most people 
infected with SARS-CoV-2 are asymptomatic. 
Bronchopneumonia is the main clinical presentation in 
symptomatic patients. There is no consistency in the 
clinical features of COVID-19 in children. 

Patient management remains supportive, and no 
single medical agent has been approved for treatment as 
of May 26, 2020. Isolation, social distancing, and good 
hand hygiene are essential to reduce viral transmission. 
Implementation of national guidelines is recommended 
for medical staff, healthcare providers, and for the 
public health of individuals, and this remains an area of 
ongoing research. 
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